Changes in voltage-operated calcium channels modify ethanol withdrawal hyperexcitability in mouse hippocampal slices.
Measurements of hippocampal excitability were made from area CA1 of isolated mouse hippocampal slices, prepared after chronic ethanol treatment in vivo, and the effects of the stereoisomers of the dihydropyridine Bay K 8644, that act at calcium channels, were investigated. The decrease in the threshold stimulation required to produce a single population spike, the leftward shift in the population spike input-output curves, and the increase in population spike amplitude, that were seen during ethanol withdrawal, were all increased by the (-) isomer of Bay K 8644. This isomer has been shown to increase opening of calcium channels. These effects of ethanol withdrawal were decreased by the (+) isomer of Bay K 8644, that is a calcium channel blocker. In contrast, the increase in paired-pulse potentiation of the population spike, seen during the initial phase of ethanol withdrawal, was significantly decreased by both isomers of Bay K 8644. After the chronic ethanol treatment, single orthodromic stimuli produced epileptiform field potentials, consisting of two independent phases, a short latency series of multiple population spikes, superimposed upon the initial observed EPSP, and a longer latency train of spikes, occurring on a second EPSP, temporally distinct from the first. The (-) isomer of Bay K 8644 increased both these phases of epileptiform activity during ethanol withdrawal in a dose-dependent manner, while (+)-Bay K 8644 reduced the initial phase of multiple spiking and abolished the later phase. In slices from control animals, the higher concentration of (-)-Bay K 8644 (2 microM), but not the lower concentration (500 nM) decreased the stimulation required to produce multiple population spikes. Neither produced the long latency epileptiform activity. The (+) isomer of Bay K 8644 had no effect on control recordings. Lesioning the Schaffer collateral-commissural fibre pathway, or removing area CA3, in slices from ethanol-treated animals, abolished the later phase of epileptiform activity without affecting the initial multiple spiking. Intracellular recordings from area CA1 showed both the short latency and the longer latency epileptiform activities in slices from ethanol-treated mice and in control hippocampal slices after application of the (-) isomer of Bay K 8644, but these patterns of activity were not seen in control slices in the absence of Bay K 8644. Spontaneous activity during ethanol withdrawal was seen in intracellular recordings, but such activity was not seen in the field potential recordings.(ABSTRACT TRUNCATED AT 400 WORDS)